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Figure 2. Planned phase II trial for locally advanced NSCLC (revised

JCOG-MF trial).
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Figure 3. Safety and efﬁcacybtrial of CDDI’/VNR followed by gefitinib
and concurrent thoracic radiotherapy for unresectable locally advanced

NSCLC (JCOG0402).
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Lung cancer has heen the most frequent cause of

cancer deaths in Japan since 1999, Every vear. about

with coexisting cardiovascular dise chronic pul-
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The alternative ha
coping with lung cancer ts the most immortant concern therap
in oncology.

56.000 deaths from lung cancer are registeved™. Thus,
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standard treatment™. Thus, two-thirds of patients
with lung cancer are not candidates for surgery in
Japan., which means that radiation therapy has an
important role.

Douse-escalation has heen recognized to bring better
local control to patients with lung cancer treated with
radiation therapy for many vears. However.
is surrounded by normal

radiation injury {radiation
radiation

hung
lung tissue that
paewmonitis

cancer
receives
easily. aften

Symptomatic pneumaonitis

leads to the death or long-term hospitalization of
patients. Do%:--eﬁcalatmn therefore. has been a diffi-
cancer. Recently. three-dimen-
(3 D-CRT?

the

cult matter {or lung
sional conformal radiation therapy has
enabled us to prescribe

without severe hing injury® 5. However. high-dose 3

high doses o mnor
D-CRT has not been proven safe for patients with
locally advanced NSCLC or LID-SCLC and those with
early-stage lung cancer who are compromised.
Graham et al. reported that V. (the percentage of
20 Gy or more irradiated volume for bilateral lungs)
The \

is an indicator for radiation pneumonitis.

a7

10% often causes symptomatic radiation  pneu-
monitig’™, Furthermore, Tsujine et al. reported that

Ve > 25%  often  causes svmptomatic  radiation
preumonitis in patients treated wich radiation therapy
combined with chamotherapy™. However., whether
this formula is applicable for patients with lung can-
cer and chronic pulmonary disease has nol been inves-
adiation

therapy consisted of many compromised patients with

tigated so far. although the candidates for
lung cancer.

The cwrent study
optimal V,; in patients with lung cancer and

prospectively investigated the
chronic
pulmonary disease compared to those without chronic
puimonary disease.

1. Patients and Methods

1. Study Design

The current prospective study was designed to treat
curatively patients with primary hung cancer including
NSCLC and LD-SCLC. The i
to 2-3 Gy per fraction, 3 fractions per week, so-called

~action size was Himited
standard fractionation. The prescribed total dose to
NSCLC was 60 Gy and that to LD SCLC was 534 Gy
{after 40 Gy, cording off was pcr formed if necessary}.
Planning target volume (PTV) was defined as gross
tumor volume (GTVY plug elective nodal region of
ipsilateral hilar lymph nodes
tinal lymph nodes at the initiation of radiation ther-
apy. After 40 Gy, PTV was defined as GTV plus a |-
Zem margin. Chemotherapy was applied to patients
with locally advanced NSCLC and LD-SCLC except
in cases in which the patient’s performance status

and ipsilateral medias-

789

poral Bk 2 A

(PS). based on European Cooperative Group {ECOG)
criteria. was 3 or higher, rheir age was over 70 vears
old. or they refused chemotherapy.

2, Eligibility Criteria

The eligibility criteria in the current study were as
follows, All patients in the current study were 20 veurs
or older. Each patient’s PS

Pathological

was between {) and
determined a

Sl f
CAReS (3

ar cvtological findings
ung cancer. No
winded except for cases of double

3

diagnosis of primary ihle

carcinoma were i

1

primary lung cancers thar could be treated with radia.

tion thevapy. carcinoma 2 sifv. or advanced car-

cincna controlled for at lea=t ? vears after the treat-

mnent.

3. Staging Evaluation

Physical  examination.  bronchofibroscopy,  chest

3

roenigenographiv, computed tomography of the chest

and abdomen. compuated tomography or magnetic

resoimce imaging of the braie, and bone scintigraphy

were performed to deterinine the staging.

4. Diagnosis of Chronic Pulmonary Disease

Chronic pulmonary disease was clinicaliv diagnosed
by the experts of respivatory disease at Kitasato
University Hospital,

5. Symptomatic Radiation Poeumonitis

Svimptomatic radiation pnewmonizis  w |
mined as grade 2 or greater morbidity m\m on NCI-
CTCAE ver. 3.6 within 6 months after the treatment,
6. Low-Daose Radiation Volume

Low-dose radiation volume was evaluated to caleu-
tate the V., (the percentage of 20 Gy or more irrndiar-

ed -volume

volume {or bilateral lungs} using do
histogram analysis on the three dimensional radiation
treatment planning system 3 D-RTPY of Pinnacle 3

ver. 6.2 b software (ADAC, CA, USA).

IT. Results

1. Patients

Twenty-one patients {19 men and 2 woineu} were
registered in the current study
October 2004 (patient charactevistics are listed in
Table 1). Of them, 4
cisease {study arm) and the others had no chronic
CThe
nary disease in the study arin consisted of 1 case of
of
interstitial

between May 2004 and
patients had chronic pulmonary
pulmaonary disease (control arm) chronic pulmo-
hronchial asthima, ! case

of

metmonitis, and 1 case of emphysema,

stlicosis and chronic

chronic bronchial asthma. 1 case

The median
1 vears?,

age of all patients was 77 years {range. 35-3

As for histology. there were 17 cases of non-small cell

lung cancer and § cases of small cell lung cancer. By

stage, o casex were | AL 2 cases were [ B, 4 cases
were ITA, 2 cases were [[B. 1 case was HIA, and 8

cases were B, Two patients had double primary
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Patient Characteristics

Median Age 77 vears {range: 35-81 yvears)
Gender
Male 19
[Female 2
Pathology oy Cyvtology
NSCLC 17
SCLU {
Clinical Stage
A 3
ii3 2
HA 4
HE 2
HIA i
B N
Chronic Pulnmwonary Disease
Chronte bronchial asthima ;
Silico«-k and chironic bronchial astlima |
{aterstiviad paweumonitis 1
I':ﬂ"ai,‘i":f.':-'\&‘}l\.d I

cancers (both of them had A and [ B). The follow-
up period was § to 11 months.

2. Treatment

\l; twenty-one patients received the planned radia-
tion treatment without split. Chemotherapy was per-

formed in 7 cases of locally advanced NSCLC and

1.D-SCLC. Fourteen patients did not receive chesno-
therapy: 1} with eariv-stage lung cancer and four

older ;)znvien‘rs with locally advanced NSCLC.
3. Symptomatie preumonitis and V.,
Svmptomatic radiation pneumonitis occurred in 5
patients 1 with
grade 5). Of
the four patients in the study arm. two (50%) experi-

{3 with grade 2, 1 with grade 3. and
none of whom received chemotherapy.

enced symptomatic radiation pneumonitis {1 case of

asthina, 1 case of

—~
I

gilicosis and chronic bronchial
chronic bronchial asthma); of the 17 patients in the
control arm, only three (17.6%) experienced the same.
Furthermore, one patient in the study arm had grade
5. The median V,, of patients who experienced symp-
tomatic radiation pneumonitis in the study arm wasg
14%. that of patients who experienced no
symptomatic radiation pneuwmonitis in the study arm

However,

was only 5.8%. On the other hand. in the control arm

{without chronic pulihonary disease),

the median V.,
of patients who experienced symptomatic vadiavion
pneuamonitis (n=3} was 14.2%.
that patients
vnewmonitis n=14), 15.1%.

nearly the same as

of with no symptomatic radiaiion

IH.

Discussion

Recently. the 3D-RTP system has become widely
used to plan radiation treatment. With
dosimetric {actors could be calculated.

it. various

such as V.,

790

Vae. the mean hang dose, and the normal tissue compli-
cation probability (NCTP). Moreover,
radiation pneamonitis was reportedly correlated with

fyp tomatic

these {actors'® L However, the miean lung dose or
NCTP could not be easily
ciallv based 3 D-RTP
fung dose was reported to correlate with

calculated on the commer-
systent. Furthermove, the mean
Vi, as a

predictor of sympiomatic radiation pneumonitis in

conventionally  fractionated radiation therapy™
Thus, V., is considered to he the most aseful factor in
practice. Graham et al. reported that gr dd(‘ 2 radiation

in Vi,

pueumonitis occurred 0% in V-

rjno in
0%, and concluded that in

= 10%, radlatl(m should not be selected to

between 229% 'rmd .)1‘3’0. ]
0%, and 36% in V..
cases of V.

Van between 3

treat the lung cancer’™. In the case of concurvent

chemoradiotherapy for lung cancer, Tsujino et al
reported that V., <25% was associated with a rela-

tively low incidence of grade 2 or greater radiation
>30%

pnewmonitis, whereag |V wag significantly

associated with a bigh incidence of grade 2 or greater

radiation poeamonit However, whether this for-
niita could he applied to patients with lung cancer and
chronic pulmanary disease diagnosed by experts of

Thus,

vatory disease has not been investigated.

the current prospective study was conducted.
In the current study.

syinptomatic

V., as much as 15% brought

vacliation (grade 2 and

patients with lung cancer and chronic

puetonitis
grade 3o
pulmonary disease. atthough these patients were treat-
ed with radiation therapy alone. Furthermore, all five
patients  who experienced symptomatic radiation
pnetmonitis treated with

alone, which suggested that the

were radiation therapy

V,, of patients with
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chronic pulmonary disease might be more strongly
correlated with symiptomaltic radiation pueumonitis
than concurrent chemoradiotherapy for primary lung
cancer. The symptomatic radiation pneumonitis rate
of the study arm was not statistically higher than that
of the contral arm. [owever, in the current study, one
grade 5 patient was observed in the study arm in the
early stage of this study. We stopped this trial at this
Lime.

Previous studies indicated that pulmonary fu

tests did not correlate with symptomatic radiatvion

preumonitist*¥. Thus, chronic pulmonars disease is
considered to cause symptomatic radiation

pneumonitis not by pulinonary function. but by other
factors such as clwonic inflammation and cviokine
kinetics, chronic  bronchial
asthma {2 patients of the study arm who experienced

especially in case of
symptontalic radiation pnemnonitis had chronic bron-
chial asthma) =,

In conclusion. patients with primary lung cancer
and chronic pulmonary discasc. especially
bronchial asthima, with V., <153% inay be treated with
radiation therapy. When the 3
patients with lung cancer is finished and the V,, is>

chronic
D-RTP pianning for
! Q

15%. this plan should be altered even in the case of

omitting elective nodal irradiation.
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Summary Amrubicin is a totally synthetic anthracycline
anticancer drug and a potent topoisomerase Il inhibitor.
Recently, amrubicin was approved in Japan for the treatment
of small- and non-smatl-cell lung cancers (SCLC and
NSCLC). Here, we review the efficacy and toxicities of
amrubicin monotherapy and amrubicin in combination with
cisplatin for extensive-disease SCLC (ED-SCLC), and of
amrubicin monotherapy for advanced NSCLC, as observed in
the clinical wials. Recommended dosage for previously
untreated advanced NCSLC was 45 mg/m*/day by intrave-
nous administration for 3 days. Dose-limiting toxicities were
leucopenia, thrombocytopenia, and gastrointestinal distur-
bance. Response rate was 27.9% for advanced NSCLC, and
75.8% for ED-SCLC with a median survival time (MST) of
11.7 months. Recommended dosage of amrubicin was
40 mg/m*/day in combination with cisplatin at 60 mg/m?/
day, with MST of 13.6 months and I-year survival rate of
56.1%. Ia sensitive or refractory relapsed SCLC, responsc
rate was 52 and 50%, progression-free survival was 4.2 and
2.6 months, overall survival was 11.6 and 10.3 months, and
1-year survival ratc was 46 and 40%, respectively. These
results are promising for the treatment of both NSCLC and
SCLC. Further clinical trials will clarify the status of
amrubicin in the treatment of lung cancer.
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Introduction

Amrubicin is a totally synthetic anthracycline anticancer
drug based on doxorubicin, of which the hydroxyl group at
position 9 has been replaced by an amino group in
amrubicin to enhance the efficacy. This new derivative is
believed to exhibit its antitumor effect through metabolic
reduction in tumor cells and conversion to the active
metabolite amrubicinol, which inhibits cell growth about
200 times as potently as the parent compound (Fig. 1),[1, 2]
unlike other anthracycline anticancer drugs. such as
doxorubicin, in which the metabolites are considered to
have a weaker antitumor effect than the parent compound.
In comparison with doxorubicin in vivo, amrubicin was
shown to have a more potent antitumor cffect and lower
toxic effects on the heart, a site of delayed toxicity with
doxorubicin, and on the liver and kidneys {3, 4}. In vivo
comparison between single dose and repeated doses of
amrubicin over five consecutive days in antitumor effects
on several cell lines revealed supcerior antitumor effect for
5-day administration, demonstrating schedule dependence
(Table 1) [5]. With respect to the mechanism of action,
amrubicin seems to act on topoisomerase [I, stabilizing a
cleavable complex [6]. As for clinical trials, a single-dose
phase | study was first performed in patients with various
types of previously treated malignant tumors. Adverse
events that were defined as dose-limiting toxicities (DLTs)
were hematologic, including leukopenia, thrombocytopenia,
and anemia; the maximum tolerated dose (MTD) was
130 mg/m?, and the recommended dose for phase IT clinical
studies was set at 100 mg/m” [7). Next, a phase [ clinical
study using five-consccutive-day administration was per-
formed in patients with various types of previously treated
malignant tumors. As expected, the DLT was myclosup-
pression, while the MTD was 25 mg/m” with a total dose of
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Fig. 1 Chemical structures of

amrubicin hydrochloride (lef7) ,0 OH
and amwubicinol (right)
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(25 mg/m®. However, because a clear tumor shrinking
effect was not seen in any subject in this study.,$]
subsequent repeated 3-day administration studies were not
carricd out. On the other hand, Feld et al. performed a
clinical study of another anthracycline antitumor drug,
epirubicin, for the treatment of non-smail-cell lung cancer
(NSCLCQ), and reported higher response rate in three-
consecutive-day administration than in single-dose admin-
istration {9]. Based on these findings and in consideration
of convenience in practical therapy, a regimen of repeated
doses for three consecutive days came to be recommended
for amrubicin as well. This article reviews the clinical
studies of amrubicin for the treatment of NSCLC and small-
cell tung cancer (SCLC) that have already been completed
and suggests a course for investigations in the fature.

Non-smalf-cell lung cancer

Two single-dose phase 1T clinical studies of amrubicin for
the treatment of NSCLC were conducted. First, an early
phase 11 study targeted previously untreated NSCLC,
starting with a dose of 100 mg/m? every 3 weeks. Adverse
events in |G subjects initially enrolled were mild, and the
study was therefore continued in additional 26 subjects at
an increased dose of 120 mg/m®. Among 14 evaluable
subjects of the initial 16, 1 subject (7.1%) had a partial
tesponse (PR), and among 20 evaluable subjects of the
additional 26 after dose increase, S subjects (25%) had PR.
Following these promising results, a late phase-If study was
conducted for previously untreated NSCLC at a dosc of

OH
- O OH |
CmCHa ‘ CH—CH;
N O H
0] OH

Ou-

OH OH

120 mg/m®. A total of 62 patients were enrolled. but
contrary to expectations only 6 subjects had PR, for an
overall response rate of 9.7% [fn: New Drug Approval
Package (in Japanese) htip:/fwww.info.pmda.go.jp/shinyaku/
2020402/37009000_21400AMZ00465_x100_1.pdf, p501-
510, pS17-523, p524-532].

Prior to these studies, no phase | studies involving the
recommended course of repeated administration over 3 days
had been performed. Therefore, a phase /Il study on
previously untreated NSCLC was conducted [10]. A dosage
of 40 mg/m*/day (total dose of 120 mg/m?) was established
for level 1, and was increased to 45 and 50 mg/in?*/day for
levels 2 and 3, respectively. Four patients each were
enrolied at dosage levels 1 and 2, and S patients at level 3
[10]. Atlevel 3, grade 4 adverse events persisting 4 days or
longer were leukopenia in two of five subjects and
ncutropenia in five of five subjects. Adverse events higher
than grade 3 were thrombocytopenia in two of five subjects
and anemia in two of five subjects. Non-hematologic grade
3 adverse events scen in one subject each were nausca/
vomiting and melena. Grade 4 hematemesis was also scen
in one subject. The DLTs werc leukopenia, neutropenia,
thrombocytopenia, and gastrointestinal disturbances, and so
50 mg/m’ was considered to be the MTD [10]. The
recommended dosage for phase Il studies was considered
to be 45 mg/m/day. Additional 15 evaluable patients were
registered for the study at this dosage, and 7 of the total 28
subjects had PR, with an overall response rate of 25%.
These results of amrubicin monotherapy for NSCLC were
cssentially as promising as the results for other novel

Table 1 Effects of nultiple administrations of amrubicin on the growth of human tumor xenografls

Dose Schedule Minimum T/C »(%)

Lung carcinoma Stomach carcinoma

LX-1 QG-56 SC-2 SC-7 SC-9 St-4 St-15 4-I8T
25 my/kg Once 43 44 46 59 59 29 39 I
7.5 mg/kg 5qd i 3R 36 37 37 29 24" 13

" 7.5 mgikg daily for 5 days shows significantly supcrior growth inhibition over single 25 mg/kg dose (7<0.05)
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antitumor drugs, such as paclitaxel, launched in the 1990s .

[10]. Additional phase 11 studies were conducted to further
ascertain efficacy and safety, at a dosage of 45 mg/m?/day
for threc consecutive days every 3 weeks (Table 2) [I11]. A
total of 61 patients (45 males) were enrolled (median age,
65 years; range, 33 to 75 yecars), and the majority of
subjects had a performance status (PS) of 0 to [. All
subjects were evaluable for both efficacy and safety. One
subject had a complete response (CR) and 16 subjects had
PR, with an overall response rate of 27.9%. Amaong
(oxicities, hematologic toxicities were observed frequently.
Higher than grade 3 leukopenia and thrombocytopenia werce
seen in 525 and 14.8% of the subjects, respectively.
Neutropenia was seen in 72.1%, and anemia in 23.0%.
Non-hematologic adverse events were mild, including
higher than grade 3 nausea/vomiting in 4.9% and anorexia
in 4.9% (Table 3). [n three subjects, interstitial pneumonitis
that had devcloped before enrollment was exaccrbated
during the study, and two of these subjects died. The
median survival time (MST)} was [1.3 months and 1-year
survival rate 47.7% (Table 4) [11]. These results of overall
response rates and survival are comparable to those
achieved with standard two-drug combination therapy
containing a platinum agent for advanced NSCLC. At
present, results of clinical trials of combination therapy
using amrubicin plus other drugs to evaluate effects on
NSCLC have not yet been repotted. It is urgent that we
explore combination therapy using amrubicin with other
drugs that arc known to be etfective in the trcatment of
NSCLC, but it is also important that we clarify the position
of amrubicin in the practical treatment of NSCLC.

Small-cell lung cancer

A single-dose phase [I study of ammbicin in patients with
SCLC, previously treated or untreated, was performed
stmilarty to the NSCLC studies. The dose was started at
100 mg/m? and increased to 120 mg/m? during the study.
Eleven patients were enrolled (7 at 100 mg/m?), of whom
ten had previously been treated. Two of the 6 evaluable

Table 2 Phase Il swdies of amrubicin in previously untreated
advanced NSCLC: patient characteristics

Characteristics Value

No. of cligible patients 61

Sex (male/tfemate) 45/16
Age, median years (range) 65 (33-7%)
Histology (adenocarcinoma/squamous/large ccli) 3372612
Stage (INA/TIBAV) 8/19/34

PS (0/1/2) 19/39/3
No. of institutions 16
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Table 3 Phasc I studies of amrubicin in previously untreated
advanced NSCLC: woxicities

Toxicity No. of patients Frequency (%)

>Gr. | 2Gr. 3
Anemia 61 8.7 23.0
Leukopenia 61 91.8 525
Neutoropenia 61 96.7 72.1
Thrombocyopenia [ 443 14.8
Anorexia 6l 70.5 4.9
Nausca/vomiting 61 57.4 49
Diarthea 61 9.8 0
Alopecia 60 717 1.7

subjects treated with 100 mg/m* had PR, but no response
was seen in any of the 4 subjects treated with 120 mg/m”.
Overall, 2 of the ten subjects had PR, for a response rate of
20%. The main adverse event was myelotoxicity. Grade 4
thrombocytopenia was seen in 4 of the 11 subjects (3
weated with 100 mg/m?). In order to ascertain the efficacy
of amrubicin in SCLC more accurately, a late phase 11 study
ih previously untreated patients with advanced SCLC was
conducted at a dosage of 45 mg/m?/day for threc
consecutive days at 3-week intervals. From an ethical
standpoint, this study was designed such that if a tumor
shrinkage of 25% or more (measured bilaterally) after one
course, or 50% or more after two courses of amrubicin was
not obtained, the patient would immediately be switched to
the standard therapeutic mode of a combination of cisplatin
and ctoposide. A total of 35 paticnts were enrolled, and
among the 33 evaluable subjects 3 had CR and 22 had PR,
for an overall response rate of 75.8% (CR rate 9.1%). The
MST was | 1.7 months, the 1-year survival rate 48.5%, and
the 2-year survival rate 20.2% (Table 4) [I2]. Because a
promising result of monotherapy had been obtained, a
phase VI combination therapy clinical study for previously
untreated advanced SCLC was performed using cisplatin, a
drug that currently plays a central role in SCLC chemo-
therapy, and the results were reported by Ohe et al [13]. In
level 1, the dosage of amrubicin was 40 mg/m*/day for
threec consccutive days, and the dose of cisplatin was
60 mg/m’ (day 1); in levels 2 and 3 the dosage of amrubicin
was 45 mg/m*/day and the doses of cisplatin were 60 mg/m*
and 80 mg/m>, respectively. The courses were administered
at 3-week intervals. DLTs, consisting of febrile neutropenia,
grade 4 neutropenia persisting 4 days or more, and
conslipation, were scen in all threc subjects envolled at
level 2. Therefore, the dosages at level 2 were considered
the MTD, and the recommended dosage for the phase Il
part of the study was determined to be 40 mg/mzlday for
amrubicin with 60 mg/m” cisplatin. Then the phase [1 study
was conducted in 41 subjects at that recommended dosage.
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Table 4 Phase 1T study of amrubicin in previously untreated patients wilh lung cancer

Study No. of cligible paticnts Response MST -yt survival 2-yr survival
NSCLC 61 27.9% 11.3 months 47.7% 26.5%
ED-SCLC 33 75.8% 11.7 months 48.5% 20.2%

NSCLC, non-small cell lung cancer
ED-SCLC. cxtensive disease-smatl cell lung cancer

The response ratc was 87.8%, with a CR rate of 9.8%, and
the MST and {-year survival rate werce reported to be
{3.6 months and 56.1%, respectively [13]. With respect to
the treatment status, 78% of the subjects were able to
undergo 4 or more courses as scheduled, but there were
nine subjects (22%) in whom treatment had to be
terminated because no effect was seen in two patients and
adverse events {gastric ulcer, neutropenia, thrombocytopenia,
febrile neutropenia, hyponatremia, eic) occutred in seven
patients. The dosage had to be decreased during treatment
in 39 (23%) of the total 178 cycles. Almost all of the
decreascs involved a reduction in the dosage of amrubicin,
o0 30 1ng/n)3/day in 12 (7%) of these cycles. Adverse cvents
were higher than grade 3 leukopenia (65.9%), neutrepenia
(95.1%), thrombocytopenia (24.4%), and anemia (51.2%).
Higher than grade 3 non-hematologic adverse events were
anorexia (31.7%), nausea (19.5%), constipation (7.3%),
vomiting (4.9%), and diarrhea (4.9%). ,

A recent Japanese study (Japan Clinical Oncology Group:
JCOG 9511) comparing the combination of cisplatin and
irinotecan hydrochloride (CPT-11) with the combination of
cisplatin and etoposide in the treatment of ED-SCLC showed
a significant advantage in overall survival favoring the
combination of cisplatin/CPT-11 [14]. As the results
oblained in this phasc I/II study of the combination of
cisplatin and amrubicin may be equal to or better than the
results of cisplatin/CPT-11 combination therapy, JCOG is
planning a randomized phase [l study to compare the
combinations of cisplatin/amrubicin and cisplatin/CPT-11
therapy for previously untreated ED-SCLC.

Relapsed SCLC

While amiubicin monotherapy was highly effective for
previously untreated SCLC, no study had been conducted
to evaluate the efficacy in the treatment of relapsed SCLC.
As such, a phase [T study was conducted in patients with
relapsed disease who had previously received one or two
regimens including at least one regimen of platinum-based
chemotherapy [15]. Sixty patients were envolled in this
multicenter study, comprising 44 sensitive cases in which
CR or PR was observed with the previous chemotherapy
and the disease was then shown to have progressed or
relapsed at least 60 days after the final dosing in the
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previous chemotherapy, and 16 refractory cases in which
the discase progressed within 60 days after the final dosing
in the previous chemotherapy. In consideration of bone
marrow exhaustion associated with the previous therapy,
four or more courses of administration at the 40 mg/m’
level for three consecutive days were repeated at 3-week
intervals.

The response rate was 52% (95% Cl: 38-65%). The
progression-free survival, overall survival, and t-ycar
survival rate were 3.9 months, 11.2 months, and 44.1%,
respectively. In sensitive cases, the response rate was 52%
(95% CI: 37-67%), and the progression-free survival,
overall survival, and i-year survival rate were 4.2 months,
1.6 months, and 45.5%, respectively. In refractory cases,
the response rate was 50% (95% CI: 25-75%), and the
progression-free survival, overall survival, and l-year
survival rate were 2.6 months, 10.3 months, and 40.3%,
respectively (Table 5) [15]). Common adverse events were
hematologic toxicities, including grade 3-4 neutropenia
(83.3%), leucopenia (70.0%), ancmia (33.3%), thrombocy-
lopenia (20.0%), and febrife ncutropenia (5%). Non-
hematologic adverse events included grade 3—4 anorexia
{(5%) and asthenia (15%) {15].

Based on the results of this study, the efficacy of
monotherapy for relapsed SCLC was compared in the
response rate. In sensitive cases, the response rate was highest
52% (23/44) with amrubicin, followed by 28% (18/63), 19%
(9747). 18% (30/168). and 17% (7/41) with irinatecan,
docetaxel, topotecan, and vinorelbine, respectively: a prom-
ising result for amrubicin. Tu refractory cases, the response
rate was highest 50% (8/16) with amrubicin, followed by 29%
(7/24), 14% (5/38), 8% (6/75), 3% (1/28), and 0% (0/8) with
paclitaxel, gemcitabine, topotecan, irinotecan, and vinorel-
bine, respectively (Table 6) [16]. The survival variables were
compared with the results from a past study of topotecan
{17]. The CR rate, PR rate, progression-free survival, and
overall survival were 2.3%, 50%, 4.2 months, and
{1.6 months in the amrubicin group, versus 0%, 24.3%,
3.3 months, and 6.3 months in the topotecan group,
respectively, showing a favorable result of amrubicin,

Amrubicin showed a comparable response rate in
sensitive and refractory cases; however, as the present
study involved only Japanese patients, it is desirable to
conduct clinical studies overseas to confirm the efficacy.



